The study area, Comilla City is situated in the eastern Bangladesh, located in south of the Gomuti River and about 80-km southeast of capital Dhaka. The location experiences an average rainfall of 2134 mm/year with average annual temperature maximum 33.20 O C (BANGLAPEDIA, 2003) . It is a populated town and has great historic importance with about 25 ponds in and around the town. These ponds were main sources of water for their multipurpose uses. Earlier, most of the major ponds of this area were very much sustainable in terms of water resources. But, recently these historic water bodies facing serious threat in quality owing to lack of proper management, awareness and connection of sewage drainage run from residential areas to pond etc.
The present research work will ventilate more information about the present water quality of different ponds of Comilla city, which can be used as benchmark data for future surface water resource planning and management of Comilla town.
Materials and methods
Eight water samples were collected from eight major ponds of the study area during the dry period of March 2005. The sampling was done very cautiously using spot sampling techniques (Gupta, 2005) . The high density PVC bottles were used for sampling. They were thoroughly cleaned by rinsing with 8N HNO 3 and deionized water followed by repeated washing with water sampled so as to avoid contamination (De, 2000) . The bottles were kept air tight and labeled properly for identification and some parameters such as pH, Electrical Conductivity (EC), Dissolved Oxygen (DO) and temperature of the samples were measured on the spot using glass electrode pH meter, EC meter, DO meter and Thermometer respectively (Gupta, 2005 , De, 2000 , and Peavy et al., 1985 . Aeration during sampling was avoided as best as possible. A portion of the water samples were acidified for some specific analysis.
The physico-chemical analysis was carried out in the advanced analytical laboratory of the Department of Soil, Water and Environment, University of Dhaka, following the established analytical methods (Jackson, 1967; Huq and Alam, 2005; De, 2000 and Page, 1982) . The threshold odour number (TON) of water samples was calculated as per Peavy et al., (1985) .
Organic carbon (OC) content was estimated by Walkey and Black's wet oxidation and multiplied by 1.724 to get organic matter (OM) content as described by Jackson, (1967) . A total dissolved solids (TDS) was determined by gravimetrically (Mishra and Ahmed, 1987 ) by EDTA complexometry method (Page, 1982) , Sodium (Na + ) and Potassium (K + ) by Flame Photometry (Jackson,1967) . Total iron determined by Phenanthrolin method and Manganese (Mn 2+ ) by Persulphate method (De, 2000) .
Results and Discussion
The physico-chemical parameters of the water samples of the study area of Comilla Town are presented in the Table I,  Table IIa and Table IIb . (Dara, 2002 , DOE, 1997 and UCCC, 1974) . But owing to higher pH value, water of Dharma Sagar and Dargabari pond is not suitable for irrigation, domestic and recreational uses (Dara, 2002 , DOE, 1997 and UCCC, 1974) . The higher pH values in Dharma Sagar and Dargabari pond may be due to excessive use for bathing and washing using alkaline soap. Peoples of this locality extensively use these ponds for bathing, washing of cloths and utensils. In the study area, the EC values of pond water varied from 0.27 to 0.62 dSm -1 .
It can be seen from the Table I that the values of TON beyond the acceptable limit as recorded in Fauzdari dighi (4.1), Madina dighi (4.4), and Thakur para (4.0). These ponds were also usually seen dirty.
High organic matter value in Fauzdari dighi, Madina Mosque pond, and Thakurpara pond indicates deposition of organic waste from sewage, fall of twigs, various kitchen wastes dumped into the pond side etc. All these wastes undergo degradation and decomposition by bacterial activity in presence of dissolved oxygen (DO). This results in rapid depletion of DO level from the water, which is harmful to aquatic life. The optimum DO level in natural water is 4 mgL -1 to 6 mgL -1 , which is essential for supporting aquatic lives (Dara, 1997 , Weiner, 2000 . Most aquatic organisms cannot survive below this range in water. Table I shows that the DO value of Fauzdari and Madina Mosque ponds is lower than the optimum DO value and which may be due to high organic matter. When OM value is high, biochemical Oxygen Demand (BOD) is also high. BOD is the quantity of oxygen required by bacteria and other microorganisms dur- ing the biochemical degradation and transformation of organic matter present in wastewater under aerobic conditions (Dara, 2002) . The total dissolved solid (TDS) values of the studied ponds ranged from 16 to 27 mgL -1 , which are well below the standard limit 250 mgL -1 (Peavy et al., 1985; Davis and Cornwell, 1988) and can be used for domestic supplies, recreational purposes. According to standard TDS value for drinking (250 mgL -1 ) and irrigation water (0 to 2000 mgL -1 ), all ponds water can be used for diverse purposes.
The total suspended solid (TSS) values of the study ponds ranges from 79 to 110 mgL -1 . High TSS in these ponds may be due to the dumping of different domestic wastes as macro pollutants from the surrounding city dwellers. High TSS present in water bodies may block the sunlight required to photosynthesis by the bottom vegetation (Peavy et.al., 1985; Davis and Cornwell, 1998) .
The alkalinity of most water caused by dissolved carbonate (CO 3 -2 ) and bicarbonate (HCO 3 -) salts (Gupta, 2005; Peavy et.al., 1985) . In the present study water body of Ranir dighi, Nanuar dighi, Fauzdari dighi, Thakurpara and Madina Mosque pond were restricted higher alkalinity. Higher alkalinity in this area may attributes to higher use of soap, detergent etc. for bathing, cloths washing and cleaning of various domestic appliances (Table IIa) .
The average NO 3 -+NO 2 -concentration in the water samples from different ponds of the study area ranged from 5.46 to 16.38 mgL -1 (Table IIa) , which beyond the recommendation limit of 5 mgL -1 (UCCC, 1974). The NO 3 -+NO 2 -concentration of Thakurpara pond, Nanuar pond and Dargabari pond is in alarming stage and indicate eutrophication, which may due to continuous discharge of domestic waste.
The average NH 4 + concentration in the water samples from different ponds of the study area ranged from 2.0 -5.9 mgL -1 (Table IIb) , were higher than recommendation limit of 1.5 mgL -1 (UCCC, 1974) . The NH 4 + concentration of Ranir dighi, Mandir Dighi, Fauzdari dighi, Modina dighi and Dargabari dighi is in alarming stage and indicate eutrophication, which may due to the discharge of domestic waste.
The safe limit for Sulphate (SO 4 2-) concentration in all purposes is <200 mgL -1 (WHO, 1998). Fauzdari pond got the highest SO 4 2-concentration of 5.58 mgL -1 . All the Chloride (Cl -) values are within the permissible limits of 200 mgL -1 (Gupta, 2005) . The phosphate (PO 4 3-) concentration in the water of the study area varied from 1.26 to 4.19 mgL -1 (Table IIa) . The phosphate value in the pond water of Thakurpara and Nanuar dighi indicates higher phosphate pollution (Davis and Cornwell, 1988, Rittes and Shirmohammadi, 2001 Water Quality of Major Ponds 45 (1) 2010 waste water, bathing, washing are principal sources of N, P, K in the pond water of the study area. The concentrations of iron in the water of the study area are varied from 0.02 to 0.09 mgL -1 (Table II) .
Water color of the Madina mosque pond, Fauzdari pond, Ranir dighi etc. is objectionable but in case of Madina mosque it is nearly olive green and indicates eutrophication.
The alkalinity hazards involved in the increase of anionic radicals as CO 2 -2 , HCO 3 -, PO 4 3-etc., which acts on a buffer controlling pH fluctuation in water body. It is one of the important water quality parameter and may cause eye irritation in humans and chlorosis in plants. Surface waters with alkalinity less than 200 meqL -1 are potentially sensitive to heavy acid deposition (Kannan, 1997) .
The coefficient of correlation analysis among physicochemical properties (Table IIIa) indicated that the EC and TDS as well as the BOD and OM had significant positive contribution to pollute the water. On the contrary, the coefficient of correlation analysis among cations (Table IIIa) (Table IIIc) there were a significant positive interactions between CO 3 -2 and Cl -as well as NO 3 -and PO 4 3-indicated that the higher alteration in water quality of the study areas.
Conclusion
The present study shows that the surface water of the study area becomes contaminated and polluted due to excessive use of these ponds for bathing, washing using alkaline soap, connection of sewage drainage run from residential areas etc. This imparts a negative impact on the Town dwellers. If the present scale of indiscriminate and continuous waste disposal and unplanned uses keep going on in the study areas, the water quality will turn into a toxic and poisonous in the long run. The historic recreational value of the major ponds will remain under threat until and unless there exists a sound and planned uses and waste disposal system in the areas.
